The rising cost of health care affects our economy and can impact the health of our citizens. Costs can be divided into direct costs, which are incurred in the provision of services and procedures, and ancillary costs, such as labs and imaging. While ancillary services greatly assist providers in diagnosing and treating medical conditions, they can be overused or inappropriately used and can lead to adverse events. All providers should work to order the most appropriate imaging and tests and to protect patients at all times.
T he use of advanced imaging enhances the clinician's ability to more quickly and accurately diagnose a wide range of conditions. However, increases in the availability, use, and public awareness of such imaging have had unintended consequences for patients, clinicians, and the entire health care system. The proliferation of online medical information makes it easier for patients to create their own differential diagnoses and to request studies they believe are needed to evaluate their concerns. As a result, use of office-based imaging is on the rise [1, 2] . A patient's demand for imaging, however, can put the clinician in a difficult position if it conflicts with what the scientific evidence says is appropriate.
A driving principle in medicine is primum non nocere-"first, do no harm." The current challenge with imaging is to do what is right while minimizing the risk to the patient and avoiding overuse of limited resources. All too often, patients do not understand the true risks or consequences of imaging, whether it is performed for diagnostic or screening purposes. This lack of understanding can have both direct and indirect effects, including physical or psychological problems, potential strain on the doctor-patient relationship, and significant costs for the entire health care system.
As family physicians with many years of practice experience, my partners and I deal regularly with requests for imaging. To address these, we must determine why a patient is making the request and whether the imaging is necessary (or potentially harmful), figure out what to do when clear guidelines are not available, and decide how to respond to patients and educate them so that they can make informed decisions. The nature of these issues highlights the importance of an established doctor-patient relationship that is founded on mutual trust and respect.
Applying Evidence-Based Guidelines
Advances in technology are progressing at a rapid pace; information is more accessible, both to clinicians and to the public; and studies frequently provide new information about the effectiveness of screening tests and treatments and their impact on outcomes. Physicians have a responsibility to strive to provide services that are beneficial to patients while weighing the risks of any test or intervention. To accomplish this goal, we must know what is most effective and how treatments or interventions might cause harm. The US Department of Health & Human Services, through the Agency for Healthcare Research and Quality (AHRQ), defines this balancing of risk and benefit as comparative effectiveness. According to AHRQ, research in this area is "designed to inform health-care decisions by providing evidence on the effectiveness, benefits, and harms of different treatment options" [3] .
Often clinicians are not fully aware of the latest guidelines for the appropriate use of imaging in screening or diagnosis, or they do not know how such guidelines may relate to a particular patient's situation. Even with this information, clinicians face many questions: Will the screening test alter the course of the disease or its effect on this patient? How can we adequately inform patients of the risks of a test, and will patients truly understand these risks? How do we use statistical information from populations when treating a single individual? In a health care system that puts the patient at the center and judges providers based on patient satisfaction, how do we balance what is right versus what the patient wants? How do we balance limited system resources with some patients' belief that they are entitled to whatever tests they desire?
The good news for patients is that, more than ever, the health care system is focusing on them rather than just on their conditions or diseases. The model of the patient-centered medical home, a concept developed years ago-and in 2007 endorsed by all the major primary care professional societies [4] -is now widely accepted and supported by the business community and insurers [5] . The patient-centered medical home aims to provide high-quality care at a lower cost and to improve the experiences of both patients and providers by using care coordination and communication.
The most important aspect of outpatient medicine is the establishment of a relationship between a patient and his or her clinician. Medical decisions are best made when there is mutual trust and respect between the parties involved and when an appropriate history and examination have been performed. Knowing a patient's medical, psychological, environmental, and social history is often helpful when determining the best type of evaluation and the best course of action.
To know which tests are appropriate in which settings, clinicians must stay up to date on the indications, risks, and benefits of many types of imaging studies and tests. Guidelines and rating systems help clinicians determine the appropriateness of tests and the strength of the evidence in support of screening or other procedures [6, 7] . In recent years, professional societies have also released lists of tests and procedures that current evidence suggests are unnecessary (or useful only under certain conditions) [8] . Once clinicians have gathered this information, they must then educate their patients about the conclusions of such guidelines. When information about a test or procedure is unavailable or inconclusive, clinicians and the public alike should err on the side of protecting the patient-not only from the possibility of a significant pathologic process, but also from the risks of unnecessary screening or diagnostic imaging.
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Weighing the Risks of Imaging
In my experience, a patient requests imaging for one of several reasons: concern over a particular disorder because he or she has certain risk factors (eg, a history of smoking, a family history of the disorder); concern that a symptom may be related to a significant disorder (eg, cancer); concern arising from a recent diagnosis (eg, heart attack) in someone close to the patient; a wish to use money in a health care savings account while the funds are still available; concern arising from advertisements targeted at the patient; or the recommendation of someone who is not a health care professional.
There are also a number of factors that may cause clinicians to feel pressured to order imaging. These include a lack of time to have an adequate conversation about whether a test is warranted; fear of a lawsuit over failure to diagnose various conditions; continued pressure or demand from the patient; and a desire to satisfy the patient, who is often viewed as a "customer" of the physician practice. Patients have the right to refuse any medical treatment or test that a physician recommends, but they do not have the right to demand a particular treatment or test [9] . Explaining to a patient why a test or procedure is not indicated can be difficult and time-consuming, but as clinicians we should educate ourselves and be prepared to have these conversations [10] .
The most commonly requested imaging tests in primary
Goodnight sidebar continued care are magnetic resonance imaging (MRI) studies, computed tomography (CT) scans, ultrasounds, carotid studies, positron emission tomography (PET) scans, coronary calcium scans, and plain-film radiographs. The proliferation of the use of diagnostic imaging in the emergency department [11] and possibly the lack of adequate informed consent [12] may lead patients to overlook the actual short-term and long-term risks of imaging. Clinicians in all settings should be aware of the amount of radiation exposure that will result from any test they order. Compared with the amount of radiation delivered by an anterior-posterior chest radiograph, a CT scan of the lower back delivers 538 times more radiation, a chest or abdominal CT scan delivers 769 times more radiation, and an interventional procedure such as cardiac catherization can deliver as much as 1,231 times more radiation [13] . Emergency departments often have protocols that rely heavily on imaging and testing based on symptoms, and these imaging studies are often conducted before a clinician takes the patient's history or performs a physical examination. The routine use of CT in the emergent workup of various symptoms (eg, headaches, abdominal pain, pelvic pain) may lead patients to believe that such imaging is the first step in any workup and that it involves little risk; in reality, such imaging is indicated only if a patient's history and/or examination findings suggest significant pathology [8, [14] [15] [16] .
Although patients and clinicians sometimes are not fully aware of the risks associated with imaging, the radiation delivered during CT scans may have long-term consequences. For example, it has been estimated that a 40-year-old woman receiving a single chest CT scan may have a 1-in-720 lifetime risk of developing cancer from that imaging study; for a 20-year-old woman, the lifetime risk is 1 in 390 [17] . In fact, it has been suggested that as many as 2% of all cancers after 2007 in this country may come as a direct result of medical radiation exposure [18] [19] [20] .
Additional risks of imaging include mild or severe allergic reactions and other risks linked to the use of intravenous contrast material. When intravenous dye is used for imaging, there is a significant risk of kidney toxicity-ranging from 1% to greater than 10% depending on the population and type of imaging procedure [21, 22] . There is also a small but real risk of kidney toxicity contributing to, or directly causing, mortality-ranging from 9 deaths per 100,000 for all CT scans using contrast to up to 0.6% for certain populations scanned in an emergency department [22, 23] .
Finally, the most common sequelae of outpatient medical imaging are incidental findings. Up to one-third of all CT scans require some type of follow-up imaging [24] [25] [26] , which further increases the risks of the reactions noted above and of the patient potentially developing cancer in the future secondary to the radiation from the imaging. Incidental findings can also increase a patient's anxiety and fear, and the evaluation of incidental findings may require that additional procedures be performed-again exposing the patient to various risks and requiring further investments of time, energy, and money. The cost of additional imaging also strains our health care system [1, 2] .
How to Improve the Use of Diagnostic Imaging
I believe that several changes are needed to improve the use of diagnostic imaging. First and foremost is the development of a trusting and respectful relationship between patients and their clinicians [27] . This relationship should be one in which the appropriateness and consequences of testing are discussed and informed decisions are made collaboratively [28] .
We also need a health care system that rewards clinicians for having these tough conversations and for staying abreast of new information. Our current system of payment for medical services often rewards and encourages overuse of procedures and services. Many health care providers are compensated for doing more, not for conversations or for being efficient. Physicians stretched for time in busy practices may find that it is easier for them, and often more satisfying for the patient, if they go ahead and order tests rather than try to explain why imaging may not be necessary. Most physicians are not penalized for ordering unnecessary tests, and there can be secondary gain in taking the path of least resistance.
In emergency departments and other venues, we need to use imaging more selectively, rather than mass screening every patient with a specific complaint. We should try to more precisely determine which patients need imaging by taking an appropriate history and/or performing a physical examination. Limiting imaging can help decrease patients' risk for future health issues related to radiation exposure.
We also must try to find a way for patients to have a greater stake in health care costs. Patients need to understand that having insurance coverage does not entitle them to any test they want. We may also need to look at the private sector and its push to profit from the marketing of imaging screening tests of questionable benefit to the public. Finally, we need to examine the liability issues surrounding all of health care and find a way to decrease the risk of lawsuits, which sometimes prompts clinicians to order unneeded tests.
Our health care system is costly, inequitable, and difficult to navigate-all of which must change. Patients are being moved to the center of the process to improve their care and experiences, and rightfully so. But being at the center of the health care system should come with the responsibility of partnering with a clinician who is trying to provide the highest quality care and to do the right thing, at the right time, for the right reasons [29] . Imaging is a major driver of the rising cost of health care in this country, and although it has many benefits, it also has many drawbacks and risks. As clinicians, we should strive to be thoughtful, compassionate, and informed, and we have a responsibility to inform and educate our patients. Working together for the benefit of our patients and our communities, we should remember to "first, do no harm." 
